A major European Horizon 2020 project focused on cardiac arrest Sudden cardiac arrest (SCA) is a public health problem, accounting for 50% of cardiovascular deaths and 20% of all natural deaths in Western societies. This problem is expected to rise further as the population ages, since SCA mostly strikes individuals of advanced age (median age 65 years). Sudden cardiac arrest is caused by acute myocardial infarction, myocardial ischaemia and/or cardiac arrhythmia [ventricular fibrillation (VF)], which results from various, often interacting, causes. Sudden cardiac arrest is lethal within minutes if left untreated, yet mostly occurs in the community (out-of-hospital), where treatment is usually not immediately available. Accordingly, survival rates across Europe are presently only 10% on average.
While improvements in primary and secondary prevention have resulted in substantial declines in overall mortality from heart disease in general and coronary heart disease over the past 30 years, SCA rates have declined to a lesser extent. Clearly, SCA prevention is a major opportunity to further reduce mortality from heart disease. This requires early recognition of individuals at risk and an understanding of the causative factors on an individual's level. This knowledge is still lacking, and the majority of SCA now occurs unexpectedly in individuals who are unaware of their increased risk. Much improvement must be gained here. Also, new treatment strategies for SCA have shown to increase survival rates. Further improvements in this area are also crucial.
Studies into the causes of SCA have so far focused on single causative factors, including traditional risk factors such as coronary artery disease and heart failure. These studies have yielded crude and imperfect risk stratification schemes that may result in failure to recognize individuals at risk or, conversely, unnecessary treatment associated with high complication risk and cost [e.g. implantable cardioverterdefibrillators (ICDs)] in individuals who do not need them.
Moreover, while great strides have been made in our identification and understanding of causative genes and variants therein which are associated with increased SCA risk, thanks to studies at Cardiogenetic clinics worldwide, these studies also have limited scope. These studies have shown that DNA information is not only highly useful to identify individuals at increased SCA risk, but also actionable: carriers of risk DNA profiles may receive timely treatment (ranging from lifestyle advice and drug use to prophylactic ICD implantations) to reduce their risk of death from SCA. Yet, such studies typically involve young individuals with monogenic diseases, in which a single rare DNA variant (mutation) is sufficient to cause SCA.
However, the majority of SCA victims in the general population have a private set of acquired and inherited risk factors (including polymorphisms, i.e. common DNA variants), that, in isolation, increase SCA risk only marginally, but whose interaction may culminate in SCA.
Identifying these risk factors and understanding their interactions often has immediate therapeutic implications. For instance, drug use is hampered by the fact that various drugs (including drugs prescribed for non-cardiac disease) have the potential to increase SCA risk in vulnerable individuals because they impact on electrical properties of the heart. Being able to identify individuals with increased vulnerability to this adverse effect would increase the overall therapeutic benefit of these drugs, as they could be withheld only from vulnerable individuals, while they could be prescribed with more liberty (and greater therapeutic effect) to non-vulnerable individuals. Clearly, designing a risk score that takes multiple interacting risk factors into account may lead to tailored therapy which saves lives and is more cost-efficient.
Studies in resuscitation science have also yielded the exciting insight that various improvements in resuscitation care have incrementally increased survival rates from out-of-hospital SCA. At present, great efforts are aimed at shortening the delay between onset of VF and defibrillation. These efforts are centred on lay resuscitation by bystanders, fast deployment of automated external defibrillators (AEDs) by trained volunteer lay rescuers. This requires a concerted effort of the resuscitation science community, policy makers, and the general population, because various critical steps must be taken to ensure their overall efficacy.
These include dissemination to the general population and their training in basic life support and the use of AED, strategic placement of AEDs at locations where SCA is most likely to occur, and sophisticated telecommunication technologies to alert the nearest volunteer lay rescuer of an ongoing SCA and to guide him/her to the scene of SCA and/ or the nearest AED ('First Responder'). Clearly, these efforts have paid off, as survival rates after SCA in regions where these strategies have been implemented have risen sharply. While there is proven direct benefit in elucidating the causes of SCA and establishing the best resuscitation efforts, these efforts are greatly hampered by the fact that collection of data and biosamples for DNA analysis of out-of-hospital SCA victims is very challenging and costly.
For instance, because VF turns into asystole within minutes if left untreated, SCA victims must be identified within minutes after VF onset to ascertain that their collapse resulted from VF (individuals who died suddenly without ECG documentation of VF may have died from non-cardiac causes, e.g. pulmonary embolism or stroke). Also, DNA collection in many countries is only allowed while the SCA victim is still alive. Yet, identifying SCA victims so rapidly is challenging because SCA usually occurs unexpectedly. Moreover, to fully understand the interacting factors that caused SCA, painstaking collection of highly detailed information (including clinical factors and drug use information) is required. These difficulties have resulted in the situation that SCA researchers, even after collecting SCA cases for many years, have each collected SCA cohorts that still lack the size and statistical power for the identification of all interacting risk factors for SCA which is needed to design risk scores for SCA occurrence.
To overcome these difficulties, a public-private consortium of 16 partners across 10 European countries (The Netherlands, Denmark, France, Italy, Czech Republic, Sweden, Germany, Spain, Belgium, and Finland) have joined their forces in the European Sudden Cardiac Arrest network: towards Prevention, Education and New Effective Treatments project (ESCAPE-NET, www.escape-net.eu, Figure 1,  Supplementary material online, Tables 1-3) , funded by the European Union's Horizon 2020 program, which has begun on 1 January 2017. This 5 years' project will bring together 11 cohorts of SCA victims (n ¼ 85 790 in total), along with detailed clinical and drug use information, and DNA samples (n ¼ 15 000), in one joint harmonized database. In addition, five observational prospective population cohorts (n ¼ 53 060 subjects) will be studied to obtain additional insights into the factors that contribute to SCA occurrence.
The increased power of this effort is expected to allow the researchers to identify the relevant risk factors for SCA occurrence, and to design risk scores for SCA occurrence based on them. Moreover, the ESCAPE-NET consortium is designed to achieve a comprehensive understanding of SCA in the general population by including researchers with complementary expertise. For instance, it brings researchers who study the causes of SCA at one table with resuscitation scientists. This synergy is expected to provide additional gains. For instance, resuscitation scientists mostly focus on situational factors that determine survival chances after resuscitation from SCA, but study patient characteristics less. Yet, recent reports indicate that patient characteristics also determine survival chances. By joining forces with scientists who study patient characteristics in detail to unravel the causes of SCA, resuscitation scientists may use these characteristics to develop tailored resuscitation strategies.
Various other elements will be studied in the ESCAPE-NET project that have received less attention in SCA research, but are likely to be of additional relevance. Studies into the role of socio-economic and environmental stress in SCA occurrence and survival after SCA will be conducted, along with cost-effectiveness analyses of various prevention and resuscitation strategies. Finally, the fact that large cohorts containing sensitive patient information will be brought together and shared across various European countries provides an opportunity to develop methods that ensure data protection in accordance with the European Union's General Data Protection Regulation (Regulation EU 2016/679) that will come into effect in 2018. the catchment areas in these countries are indicated in purple. Numbers indicate survival rates (%) at hospital discharge of patients in whom cardiopulmonary resuscitation was attempted as reported in the EuReCa One Registry (survival rates in that registry were analysed in entire countries or parts thereof).
